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sharpened using a B-factor of 260 units to reach a final resolution of 4.1Å (Table 1) . 119 Resolution for the virus and Fab alone in the CPV-FabE complex was determined by 120 masking out each density separately using a mask with a soft edge of 10 pixels and 121 measuring resolution using Bsoft (27) . An absolute pixel size of 1.37 Å was assessed in 122 Chimera (28) by scaling the crystal structure of CPV (1C8D) (14) to the density map. The 123 CPV control map was processed using the same approaches. placing the virus structure into virus density and both were refined simultaneously in 129 Phenix. Molprobity was used to validate the structures and this procedure was iterated 130 through refinement. 131 For the cross-validation test of overfitting, Phenix was used to randomly displace 132 the atomic coordinates of the CPV and Fab models with a mean error value equal to 2. 133 The models were refined into half of the data using the same procedure described above. 134 FSC curves were generated using Bsoft (27) for the each model against the map or half 135 map used for refinement (Fig. 1D ). Contacts between virus and Fab molecules were 136 identified as residues that had the correct geometry and were separated by a distance of 137 <5Å in the previous low resolution (12Å) map or <4Å in the experimental map. Contacts 138 were identified by the CCP4 programs contact, NCONT, and Chimera (28, 30). The types 139 of bonds between residues in the footprint were determined using the programs Chimera residues at the inner and outer-most radii had lower resolutions approaching 6Å (Fig. 2) . (Fig. 2A) . Resolution of the Fab density ranged from 4 Å in the heavy chain 178 that is bound to the capsid to 6 Å in the light chain that is positioned away from the 179 capsid surface (Fig 2C) The FSC curve was calculated for each model against the map into which it was refined.
The alignment of the two FSC curves attests to lack of overfitting for the final model (Fig   210   1D ).
211
The refined capsid model showed only small differences compared to the crystal 212 structure (RMSD = 1.9Å) (Fig. 3) . A flexible loop of VP2, corresponding to residues (Fig 2A) . 227 A combined approach was used to identify interactions within the interface 228 between the Fab and the virus in our 4.1Å map (Methods). All but one interaction was 229 between the Fab heavy chain and the virus surface near the three-fold spike ( was not found to be in the binding interface in this higher resolution analysis, explaining of the same residues as in the previously described footprint (Fig. 5, 6) ; however, there 284 was disagreement between an additional four residues identified.
285
The de novo Fab model built into our 4.1Å map superimposed with the WAM 286 with an RMSD of 9.1Å, with the major difference occurring at the H1 and H2 loops of 287 the heavy chain (Fig. 5) . To test how much of the disagreement in antibody footprints 288 might have been due to the use of the WAM, the de novo Fab structure was fit into the 289 low-resolution map (19). In this fit, ten of the 38 capsid contacts were correctly 290 identified, and three capsid contacts were incorrectly identified (Fig. 5) . The fit of WAM 291 and the fit of de novo Fab to interpret the low-resolution maps produced similar footprints 292 (Fig. 5, 6 ). When all of the footprints were plotted as "roadmaps", projections of the virus 293 surface, it was obvious that both the low-resolution of the maps and the use of a model 294 affected the identification of contacts (Fig. 6 ). This aspect of our study highlights the 295 importance of resolution for correctly determining protein-protein interactions of cryo-
296
EM complex maps and presents a caution for reliance on previous low-resolution 297 structural solutions to drive ongoing research. 298 We note that although recent advances in cryo-EM have propelled the field into 299 atomic and near atomic resolution structures, there remains a dependence on NMR or 300 crystallography for the structural determination of small molecules less than 100kDa. 
